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(54) OFDM SIGNAL TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce instantaneous maximum power of a time 
waveform of an orthogonal frequency division multiplexed(OFDM) signal. 
SOLUTION: A serial/parallel conversion section 2 provides the output of a complex 
information subcarrier signal to a fast inverse Fourier transform section 3, based on 
an information bit series. The transform section 3 applies fast inverse Fourier 
transform to a received subcarrier signal to obtain complex baseband time 
waveform with an OFDM symbol. A complex redundant subcarrier signal generating 
section 4 generates a complex redundant subcarrier signal for reducing the 
amplitude of a complex baseband time waveform of the OFDM symbol, and the 
transform section 3 applies fast inverse Fourier transform to the complex 
redundant subcarrier signal, together with the complex information subcarrier 
signal. Thus, the amplitude of the complex baseband time waveform of the OFDM 
symbol is reduced. 
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[tf*Ill] St©««t7>t!)7igf^OFDM 
-> >-tH/kd^*-<- * is K»*IHHfe»R: 5 
St, 

BtrfE^^#Sd^<D o f DM-yy***©^*^- 

t ?rWit50FDM«f€lgf. 

$&x*foz> z. k zmm t raw** 1 ke*© o f dm 

MIE^Jft#© © O F D M v- ^ jH/KD^*-<- * / <! >- 

Ts itIEO F DM v'ysS/noSjU^-^^y 
feit *rWHfc"i-5 O F DMls-§-ea*S«o 

ffii&©0 F DM«-§-eiH^Bo 
*fclEffc0OFDM{B-g^i£3g1B. 

1 5 ©V v$*;h,a» 1 o}cfB«©0 F DMft %■ 

o f DMi/yfi/wli^-^^y KB^raSc?^©^®© 
^ /<>- KB*IKJ&78co£*B©*:*:te t tuKUffi i ©S 
OFDMfg-i-e^So 

1X143 fclBiWND F DMfHH2i££ElI. 



©OFDM v- V^Vv©^*^— * > KB#Pb1S^©*^: 
JR«fc^£ii:3fcfc©*3ltHflE-if-:/=* + Jl 7fif!r% 

Srlil^i-5ii:Sr«f«i:-t-5fiS**9Jw|Ett©OFDM 

BuiB^tt^^^-Y y rfs -^©wap^sii. i iuw± 

MS £H5 r h &«r* t 9 id|S«©0 F DM 

[IS#JS12] iuffi^tti#l£©^tttl£*f±. **®tg 

fc«<5^T#an-r5tuiE^H«E-^7'= 3 f-^ y t«^-©m 

W Sr^-fk S * 5 r t i "T 5 it 9 ir|E«© O F 

DMif-e-e^Sfc 

X (4*^«^» Sr#i-« B#F^-y- ^'T'/KOSft&lWtffiroflr 
-fk^-^S n t *m%b i-2.lt *5( 9 tcfE«©0 F DM^f 

i 4 ] «*i£^-y-7'^-v u T#jp#©tt, m 

r. t Sr4*» 1 1" 2> if*3S 9 (wfS«© O F D Mllffilg 

So 

8fHE^m#a©^aife*(cs-^^T, fltnaKa#Aa»e> 

OOFDMi/y^Olf^-^^y K^^jSJg©*± 



(3) 



¥11-275044 



mm bfc d t t i~z> o f DM{s-§-e££§Bc 
fcffl^-rsr tz&mti-zmxmi si:es©ofd 

OOFDMdteifEo 
[§f#gfl9] BtrfE^m#©<0^tii^mf±. 

^T#^p-r-5 bubBIS*^— v KB:»1t{f .-§-W^it'i 

DM«-§-e^Sc. 

[ft *«2 0 ] Kfi«tiS-§"MJP#S 

[0001] 

ay*J£rO FDMff-§-t i o TMSS-B^H-S 0 F DMltf 

e^gi^&ib, #icioFDM«-s-©p^ft^m*^ 
m-t z> o f d Mm *kfcvk%im k m-r 2. 0 
[0002] 

ft «t 5 g&H- J: 9 &fe?g £ii o TSfl $ it 
[0 0 0 3] ^/v^*^z!>s±L3iS«#+fo!>s*# 

<^MbLTt* 5„ -mm-^^^^m^t LT 

[0 0 0 4] ^-CT\ -r^/ixMmt LT, 
^C#f>]#ll (OFDM : OrthognalFrequency Division 



Multiplexing ) ^Srffi l ^c^iifs v-*^ A^f^J- 
£*bTl/>-5„ OFDM^Silt fcSHW-SSI-S*/)^ 
^RIT'-^ydf.-v y T£:£TTtW#£ei£1--5-?vl-^=¥-r 

©»^Sr^:#<igfq-r2>r.i:^Tt5^ fc*»6>. ^/^f- 

s<*&± lt h^mm^^it^nu-t^ ^ t ^-e# .5 

[0 0 0 5] ffcOFDMM5rffll^ 

v'^^ff^ai-i^-lg^ («5$i^7-y^^ 
^(137- y tCioT-wi^^-r y Tffi-S§-co^ 

[0 0 0 6] L^L, OFDM{f-5§-tt, fcm®,xm^Z 
^Slft-r-^^UT^Ii^^fc-y-^df-^ y TX-m&LZfr 
3 7t#>, OFDMm-§-NrK&B©Si|S^ttfi. if;/'** 

y Tmmx-z>\mjJv*'& oem^) ift^„ 

^Sr/h^fS^Lfcm-g-lrte, m73i|tg^J;2)#a^ 
IW±CTUJ5o OFDM«#(i^M^Srg^ 

:7£*#<l£j£Lft»mM:&ib1\ mm^.Z>mV%&<D& 
[000 7] s<-y?*7%s}s£ <W}ft£lt5-ftlb(D!) =- 

s 0 

[0 0 0 8] rroPHO^fi: LT, OFDMgS* 

S;cd^^S^ (OFDM->y*» rt^*^^p 
S^tr^lttlL, ^mLfc*±P^^3fc:i^CT^fOF 
DM-> ¥*9HI7J IJitS W £ tlX ^ 

5. O F DM->V*KD^KSiI5:fi* 

W^TJTaE^b-l-S-iiJlioT, 

[0 0 0 9] L^Lft^t,^ -©^-fefi, ^smTDitm 

[0 0 10] ^:t*iOMfat, OFDMfs-SI-Sr 

»^$ttT^5. rtO^jfeT'fi, 7b*t'y >^-M5Pi-5 
:il:ioT> l-r-^^^JfcJrtLT^^OFDMV 
V^KD^jS^^^-t^- i^T^S. ^LT, O 

F IiM'yy-^^(D^T^M(D±X(om.^^:<D^'f)^h. * 
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[0 0 1 1] U&»L4as$>, B»M«»Kttf«try 

SiU 8«W#l|*UtL*5. Sfc. S«OFD 
MVy/l?;H^ 9 Dfc^tdtt, SfiO F DM W 

[0 0 12] ftH©JH^t UT, OFDM©f- 

[0013] L.a»i,fc#&, asflHwc, -rnm^mm^ 

[0014] 

[$g5Jia s fl¥&L<fc 5 ti-^SI®] r©J;5t-> &5fes O 

r©*-fe-ett, 52HfOFDM 
5£:^5Fnm&a 3 fcofc<> OFDM->y*>tt© 

T% ^B^mA s *L<i#*Pt-5£^5Fm& 5 #>3o 
[0 0 15] **Ktti©J: SferaiH^Sr^Pfti - ^*:* 

r. t < . OF DM«Fl«»^0**»«Mt* SriSfl* U 
iH{§ TWfc&fcfil-tS** r £ lei 9 -r-^e^Bf ©e 

[0016] 



Sro f DM-yy^Koi^-^/^y K^PWiS^fc^^ 

©^St^— Kfl#Mfe^©*:*Mi|«£^«£ii:£fc 
fc© 1 #£t±©*SiJEft-!f?' ! *-\' y LT, 

-y-:/^ y 7fif Sro f DM-yy ^©Sl^-X^y 
o f DM-yy^vo^-^^y Kfifimfof^i 

fc^-^i'KigttS&S&^LT, MfEOFDMW 

/«v KiSfgSjSttJn^I&i &JMB bfcfc©T*>5. 

[0 0 17] #3§BJ!©it#3g9K#5 0FDM{f#ei£ 
3SSfi> SMit^^f t y 7{f ^5rO F DM-yy/K 

tfrlE3EiM i »A»e> ®*u IBS*'*— * v h'f%ffli8ite<Dm 
Wtl-9- W/V© 5 *>**lg«Xf4**«*S:^-5^M-^ 

FDM-yy^/Koai^-^^y kb# P«g&^©**lgt§ 

Sr<SiS$^:-5fc«)©^iam-y-^^yT«-§-Sr?g^L 

wap L-cWffi^m#©{--^xs«*a:M-y-7' :3 r-r y 7# 
ffsoFDMHteasiitt, ««srea6i-5a*©* 

*tf#f-^-Y y Tft-i-SrOFDMVy^/W©^*^- 

KB#^jS^©Btra-y-y^v© 5 *>**«4>gXli* 

tuiE^^#S:^^©OFDM->>-^i-©^-^— 

-<-^/<>- KNfUg&^tc^p-rs^^-x^v ke«e 

[0 0 18] #»0i©!»#«lfc*S^Ttt, ffi«C©«*' 

y rff -g-t^KiTcs-y-y^^ y 

^*-y-7>^ y Tfs-g-^o f DM-yy^oSi^-7 
/<v WM«»fc*»i-*. mmK&n-?** y 7tt 

tC^^^tbT^?)©T% OFDM-yy*>©t^-^ 

[0019] *«wo»*«3fci8^T, aic©«^lf 
$B-y-7->^ y rte-&tt&!fe#afc#«&$ix-c, of dm 

^-^./^y- KJtStStf"tAP#Sf4, o FDM-yy^/w© 
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a*^— V K3iiRj6Sr»4 UOF DM->v*><0 

&m^—x;<^ mroft»fcf>tAii-*-a. ^ht, of 

[0 0 2 0] *^PJ(DS»*3S9tC*3^Ttt. Sfc1\ 

. ®L\Z X O T^#^ ^ ^^-^V KB^jg^CD 

mv?*>r y rm^^p^/c^jmffg-y-^*^ y r 

^^J5Ki"?>o iixfd.tt), OFDMVi'#/VOlHl'<- 
) [0 0 2 1 ] *^BJ©«*3g l 5 lc*5V>-c. 

i**s-y-^^-Y y T<f-§-Fi^m#s^^^tu-c, ofd 

tB^m(cS<5< ^-<-^^v KKMff-g-^dfc LT, 
[00 2 2] 

[oo23] a* $ titcmm f f ^rn^mu i 

2 f4, j£H £ Hfctf $8 1' y Y »?iJ ££Jr£ f 

14, ^5Si^7-y^^aS3(C«|g$H^o 
[0 0 2 4] y (4, & 

TbS-y-y*^ y rfs-i- (miT(4 2*) i±, 
[0025] m&&y-v^£&&3i*. A^$Hfc-y- 
x. mm^-*^^ vmrmmr^z^m^xmrn^mms 



[0 0 2 6] i^ffi^aagp 5 14, ^^fc^st^-*^ 
^h°&fffl&mzfti,x. D/A^m*a3, ^w^-^k 

[00 2 7] V ^^^H3^b<OOFDM-y 

7>^r y Tfa-i-fc J: o TMtI^»LK.r/**3g*Hif d^-ft: 

-fs„ ie»:$7-y ^m£B3^;:A;>7£^^ 

3=§-y-:7**•v y rm^(o^mm ^^zm&Wife-fz z t 

iz X ^ OF D Mi/y *Vi^B§M&^roS*S^K)i|>s3r 
WSp-f-S^^T^So Z.<»W&\Zi5^X, ^fflfg-y- 

^ y TcDJUStiSc&tfi— <yKO^$r@SiS:^i-5> ^ i: \z X 

ox. ±f$.£tiz of BMrn^c^mmm^iz^ 

fP£r-§-;i3r , OFDMyy**^©!^-^^ 

[0028] mx-ft. mm%g:-9-y2cT y x^i -^^fB 
4(4, mmm7-D^mm3izx^xmmmm^-^^ 

* y T^f#«^-/5i^OFDM-»'7}tVKDS*^<— .X^V 
J«t5i ttfX$Z> 0 

[0029] titz. M*-t£. mm^y-y^T y/fit 

^?|5 4f4, T«)tf*t'-y h^^lJ^fCOFDMv-y^ 

kmd-7**v T'f»-§-(4, ^if^-y-y^^yTfi-f-t 
p)^{cS3S^7-y^^ma5 3{cA^^^ 

[0 0 3 0] itefc, H) 1 -C(4 2^:c73^5Lft-y-yaf-^ y 
m 7 - y ^§£#lgl5 3 CD A* -T y h mUTXhtltf. \> ^ 

[0031] mz. zcDXoicM&ztitimMmmo 
mmz^^xm 2R&\m 3 <Dmmm^mm Lxmw-t 

So IH2 (a) tem$tlt&mk\ZXZ>&m¥-M\zi5\,sx 

(b) (4«ttHCJl^ic^ < boTlt$5-y-7>^y TflfO 
JH!&l£$i±cDte«2r;^LT^5. *fc, 0 3 »41Htt(c:|| 
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[0032] A^s^fcit v Y%n\i$Lwm 1 t« 

[0 0 3 3] ®m%&-y-7*^VT{3^$i)&M4 
[0 0 3 4] WjSjS!7— Jl3i3C»8B3^l 6AA 

(a) (r^i-J;5t-> eOjffi^S UfiU j »± 

y^-^ y TfS-§-coill«^c^^ OFDM->y*Vi-fSrTt 
LT/E12 (b) \C7Fir£ ^^±2tc/T. ±4 

7r/T\ ±67t/T, - 8 7t/TT^^t>cDi-t-5„ 
[0 0 3 5] ^^^-y^^^Stt, mUlZT^JjZ 

-y-y^-t y rm-§-^-o^Ti«^7- y ^&£f?o 

&m<0 1 6ttl^JK-YVh^?>a3^$ti-5 1 6^cd-^^-7° 

[0 0 3 6] 7&(oi%mmm-y-7'**r , JTm^(D 

O F DMv-y^/KOil^-x^y KBf HJST^&s i = 
i~i 6©i eiSco^^^K^icjb'fj-^^*^!^ 

± 5 1> i«jg^7-y^mm*©it»^^^©-y-^ 

7°/P#-§- i 9 <Dfgr&K^ O F DM W^KDSile^ft 

[0037] #|i;t&c^flgK:*it^-c«\ ffi(g^S^ct^ 

me-*-* ±5^«*5L*-y-^^^y TfB^-^ts:^-r?»„ r 

m 2 CD^Jt?f±, ± 2 n/T\ ±4 7t/T v ±6jt/T\ 

ufc ^a^Tfc *U4\ v W &ic^3g l 
xt>J:<, -^xh-oxh^mxhox-hmfrte 

[0 0 3 8] _k3£LfcJ: 5fc. «*5C«f-^'*+ y T« 



2 fl» y T«-»i*K:JS 
S^7-y i^m§B3ic4-^^^5 0 ifti£a»7— jjig 

^aic < toTOFDMv'y*>©S*'<-^^y K^fBJJ 
[0 0 3 9] m3<Df&mizm-tPH-±. i =9tdfc{t5Bt 

^mm z tint* , fiw©**ffi*s<6«sn/s: r 1 

[0 04 0] 0!|jtff , i = 9 fcfctfa**^— K 
«*s®«SixfcCia:K:*5 0 Ld»U i =9<D^-<- 

[0041] teiH^-^v KBWW«t»o u-</v^@ff^ 

©tsHrt (-©M^^fco f DM-»-^/v{±^m^aa5 5 
[0042] fc*s, mmffim-v-y** v rm%<o^b 

[0 0 4 3] ^{Cl, |2l4^l^E15Sr#fiSLT^JPi-5 : ^ 

^TCi-y-^^-Y y 7«#i :wa50FDM-yy^ 

[0 0 4 4] 1^4, W$%&^y'* J r})Tm j fir£.tim4 

stwt-t-s. ni4(4iE»ft^o^«7i;*f-7>-r yr 
ydr^r vrm%\z x ot, ni2wii*ttfg-y-7>-¥yT 

{|#i^4^$H5 0FDMv'V!)?/v©S#'<-^/<y 

[0045] ®mK&y-7* j r})Tm-%ix mmmoo 
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his; ifc:ft5„ 

[00461 EI 5 fiEl 3 »r^i"0 F DM->y*';VOSI 

[0047] m s m^-tiKssf*— mntt^a. 

7*cott*tf«-y-^^-^ y TfS#*»b4fej5K$HfcHI3© 
5Jd^i-J:5t-, i = 9K:*S»t5iRB«: % El 

) 3 ©-y-^^ws i = 9 fc*s»taa«j; 9 < 4s: 

[0 048] 4 fcttl©1^:7Vw£ i t-*5«t 5^*1^1213 
©I^TVi^-i = 9 fc*j»t5S^cSffiJ; 9 <£>/h£i^© 

[0 0 4 9] Z<DJl0\Z&mffi.<DMffiiZio\,^Xte. mm 
©£*&ffi»1-3 £©©**:?£*■}*-:?'*■*' y Z{t 

y Tffit Lfet«IS7- y x^^ffot of 

9, ^f-^^yTfg-§-J^®Sr^^5wt/«C<, « 
*W*h>-:7'*-* y T«-f-©**»6>>fej«$ JX5 O F DMv- 

[0 0 5 0] BP*.. OFDM«*©*>MW*m;&aMST 

bd»<>, tt*©OFDM«*eaiiBflHm3H3C 
&-9-7** y TfS *±J«*4 £{<ttR LfcfctT ©*&&-?& 

3ttiii:a;ft-y-:/=*--t y rft-g-Ht, ^isaii©ai7:©@«: 

[0 0 5 1] H4XVBI5T?ttf+ai-t-5||3IIJC* 
[0 0 5 2] El 6 tt*«WOte©l?lS©^l»S:^i-^o 



y?mx°hZ><. @6(r*5^TEll ira— ©«j*»Kffcf4 

Ttft-y-T^-v y T$r#jpi--5©-ef±*< s mm^—*;* 

> Kilife^atSriiaot, iSltSOFDM 
^vtfVw©^^-;*./^ K«pM«[»©fi«Sr{g;«i-5 
J: 5 J- Lfc *>©"?& So 

[0 0 5 3] >£Siift©^f§lC*S^TtiU «^5C*f-ydr 
+ y 7«*£j£«|S4 SrHUIfc U %ft&£jft«B 7^UfiPg[ 

- y 3 tef±E5H/ffia?iJ^S«HJ 2 ^ b©« 

*tw#-y-y^^ y 7<t-§-©^tti&£Hs 0 
[0054] m&m 7- y 3 1±. mmmmv? 

*\ y T<f -§-©^SrO F DMi/yzhWol^^-^^y 

K*m&B*f*AiJH* 8 Sr^ Ltiftiai 
§B5 J: JfcJioTV^. 

[0 0 5 5] 2g«£ifc£f£gB 7 tt x y T 

m-g-^^u^vjsiSE^:©^^— vmmfc&fk 

W&?K©fi#g ©&*ffi£Hg;i£1-5 r 

[0 0 5 6] 11 1 ©SaS©^Jffi£ %R&&j$ffi 

I'^/i^fe**;*'*— K3g»afe©SE«Xt«fl:taSr3i|- 
r t J: o Ttt^-^/^v KigJRifeSr^ LT 

t>j:'<. ^wm^-y hmwximmmm-v-7'* 

[ 0 0 5 7 ] 2lP*3g 8 fi, KiSJS»7— yai2Clft<F|J3*»fe 
OOF DM •> V^voli^-^^y K^S^(Cig)S 

ft tem^S 5 tbTJ-TS J: 5 K <e o T ^ -5c 
[0 0 5 8] te©«^f4El 1 <DM1&<DWmkmmx*3b 
5. 

[0 0 5 9]iSfe{c:, r©±5f-«^$ixfc|IJfe©^© 

[0060] h^ijii, aewsuifcioraew 

- d 3i^*B3 J; ot, OFDM^V^U©!!^- 
[0 0 6 1 ] -3\ 3£Stft±j$«I 7 f±, ^ 

35 3 ^tdOFDM^y^©!^- K^^jS 

» i «*^<- ^ v KSstft £ tt*p|HS 8 lc*5 rap* 
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ioo6 2] mm^-T-^^r&wt&te, &xinm-*-7 

[00 6 3] Sft&lSe 5 tt, JPgSI 8 (D&tliZft LT 

[00 6 4] \&<Dwm\±m i <DmMz>Mffi>±mmx*3b 

So 

[0 0 6 5] 5 fc, *^5few^fc*3^Ttt, El 

^s« *^pB#m^#iSTi-scDT\ ^ta^iStg^© 
s/ ^ j-ym&i&m-tz, z t & ^mt & s„ 
[oo6 6] &mm<Dftm\z^"Xk, nmmm 
•y-^'^-t y Tft^o^^tt^hsi*^-^^^ k 

^ /< >- Kit«fi R Sr^aPi" 5 i^K* * V ^ i H: W b *»"C*> 
So 

[0 0 6 7] ^nmcD^fiitcifcv^Ttts HSI^- 

[0 0 6 8] 111 7 (i^^BJcDtecHJSro^fll^^-rya 
•y?mx-t>Zo m7\zt6\,^xm6 bffl—vMl&SBKte 

SrttJp-f-5 «fc 5 (' LfctWCfcSo 
[00 6 9] *||Jfi©»«SH:3t«6ife4fife» 7 Klttx/CiS 
«E«#£/*SB 9 £^tt7c£#EI 6 <D^M<r>WMhWi. 
So aCStt«-S-fe^«B 9 »4, «*flMI*^*+ y Tfflf^ 
b^$^S^-<— KP*ffl&J8<Z>iIffi ca*) 

^-<-^y<>- KE«ft**:4j*LTlPlH»8 fcm*"f 
5 J; 5 f^^oTV^So IK ttflr-»£j&tt 9 fc*s 1 1 Sffil!t-< 
KK«E«*©±J**ftf±. aBll*±J*» 7 

[0070] te©^f±m 6 ronm^fi t mmx&> 

So 

[0 0 7 1] o\z.ffif&£frfrmMv>Mi&^i$^X 
m-f-^b^^^S^^-^^vKBtMjS^oDSS 



^^Lfcll^^v K*at«**S4j*4HS. 2PH 
©ttSS^-^^x KKjW«**rfWP Utiflfiia 5 

m^-rso 

[0 0 7 2] JP3Hl8*»?>tB*$ix5*3d'< 

KP*mtt7gtt> y ^mgu 3 d»e>© 

OFDMv-yjK/KoS^-^y KP*Wift^o*^:S 
♦B;iS{STi-S*l6]^V7 h $ttfct>©t^So 

[0073] {&<Dftmi±m6<z>mMcoMmtmmx& 

So 

[0074] rcDJ:5ic, &m&v>mito\zis^x i>m6 

[0 0 7 5] **J, ±IE=S-H^W^{C*5^TH, #AP 

K^fe^©P^*yc^I$r$iJW-rSO^.T'fc 
S„ fto-C, g««H=J3.^T*SpgiJj5c3fi«ttia|-Ctt«: 
<, ii^©S«^e^<toTS«^Tfg-efcS„ 

[0076] 06 oDHJfeo?^ifi^:tt-e*<H 

i <DmM(orm^m^xhmm&ft<v&mK%:-y-y'2c^ 

S„ H)8 7?7M!ai 0S:#ILt > E^^O^TCftf- 
y^r-^ y 7»fXBa*'«-^«'^ Ke«4«-g-Srf+*Pi- 
2,0iJtco^TlftPJi-So HI 8 fi^«¥®(-*5^T%ftf- 
^+ y T«-g-©«-g-jSE«Sr*-t^lMH-Cfc 0 . UH 9 
fi0 3 ^^Lfc^BJIDT'feSo H10««I*A^ 
(*Mty^ i Sri <9 totll 

^o**jc*i>-^'^-v y T«-s-ftapatrat*s^««* 

-C&So 

[0077] h'mr$&m<o$c*:mm&*: 

# < iS^-f-S fc * tt. fi«*s*>c i 4 SS*-<- ^ ^ 
fcKje-fixtf «tv^ o£9 N #SPi-SE»ft^cD^*5L 

[0078] m3iz^-i-mmmn-fy'^^vrm 
s-y-T'^-Y y T{f-§-$r^pi-st©t-rSo rws-^ic 

tt, HI 3 ro^S^-^^v KBtBJjRWlciarj 
>ci^5f>7;^ (i=9) ©tttatifift^aSWi:* 
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[0 0 7 9] HSt^^mjLSf-^'dr-V V T{f 

i = 9 httjO&m^-*/* 

©«*7Cft*^^ y T(I*©«*jSf±BI8«5J: 5fcK 
[0 0 8 0] BI8K:*-j-it«Ej«^oa*5i:«-y-p f '¥ir.y 

— ^/<vmiB]RJIi5»4BI9K:*-rt>Ot*5. HI3ti 
9 £ cojfc£fca»fe|d 5 i =9}c*s 

»t<5fi«o**:ffl[* s *b<<S«S*vCi/^5. 
. [0 08 1] r©J:5fcIJ6dc»©«*JEftt^ty 
) Tfiff b < »m*'<—*'^ KiI«E«-S-©«*^Sr, 

J:<<6Wi-«wias-e#5. a?*B Sfcfc 

[0082] 010 immmm-y-y** * v 

b^LfcOFDM-yy^vot^i, El 8 <£>E2i?CEJc# 
©|j[*JC**7 f ^-lr y Tlt-g-f«n«fc^LfcOFDM 
W^com^/^^UTV^o mi OKttH-J: a 

*7Lft-y-y^r^yTm-§-^#^p-rsitfc«toT, pb# 

[0 0 8 3] tr^T, ±34bfcJ:3fc» ttSHJCft-^^ 

«&, «jm»«*^*-f yT(B-§-*>t>^ufc«^- 

*/<^Ki*inS*lc^v^*ULTt>J:v\J*, tfffgt* 

[ 0 0 8 4 ] II 1 1 t*Z<D£ 5 ftx— TVkd— M*7jki- 
[0 0 8 5] El 1 1 IC*i^Tf4, 7 tfy hcDtf$gt'y h 



»©**jc*i>-7'^+ y 7*t 1 stmiJLSty+t 

[0 0 8 6] 7 f«/ hOflMRfy h 1 2 8 ii 

9 7*»50-C, 1 2 8 ii 9 cotff K £ 'y h^CSLTtt 

*3Cft-9- y 7<it i tautftft-y-:/:*-^ y r\%% 

WfrhZo femjh& J V-y'*\ y Tlt-SI-cox— yOw£-(f x. 

[oo8 7] tt». sfniy-efix— y^mtrr^nm 

Mtfc < . itOO F DMfa^-WSff *aST*ffi«tf$6-y-7' 

[0 0 8 8] £>f Lt, OFDM-yy^/vo 

£^f4&<, 0f^OB3fiEWT»--r*vtf J;l\ Ell 2 ted 

[0 0 8 9] 5£f§-f5 O F DMv/V^Cli^-^^ 

[0090] v^s, y T{B*a»£>dfc/££*i, 

50F DM^y^Oll^-x^y KBfUm^El 3 
KL7Trt\,<DXhZ>h<Oi:-tZ>o El 1 2 tC*5^Tf45R^fc 
J:oT^*g<7?B?ffl[Sr^LT*J?», IH l 2 Ic^-T «t 5 fc, 

[0 0 9 1 ] r (D^fctt, KSSHfc««©««[J: t) 

[0092] wjtor*ff«Ej«#©a*jEfti^ 

Eli 2»±^©j:5fcbTRS$ixfciaatj^©1i* 

y Tm^rXitmm^— *<><^ Kttsttft** 

fflP bT#bix5ffl^^<-^y^> KB#raft»fc;F bT^ 
[0 0 9 3] IflE<a^©«SH5C«^^ir y Tim^Xft 
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[0 0 9 4] rwtfrfrfcfcl^Tfc, H^HtSf-^ 

So 

[0 0 9 5] ^TCSf-^^r^ y Tff -§"Xtt1S« 

^-*/<>- KSSe*©^^®*!^ 

[0 0 9 6] 01 3(±Hi7(D3im©^ffif'*;^T, OF 

Ei 1 3 icfci^TE) 7 i m—<DMj8s.mmz\-±m—ft%*tt 
v,xvamitm®>-tz>* 

[0 0 9 7] M3$^7-y^m§B3««iS^7-y^ 

2i^J;oT«^;$tb-C^5c IFFT2K2A 

B^F^-y-^^Kc^m LxM.&i/w.pi$zmn 2 2 dm^-r 

-5, M^J/E^glSB 2 2f*, A^tufcM^— 

'So 

[0 0 9 8] *Hffi©»^^±5^T(±, ^P»^f8 (DtHtl 

So *^cm^^aj^2 3«\ A^^n^*-<-^/^ 

ttS ^©^K1^^©^£E^«#£^B2 4K 

ttj^-rso 

[0099] m 1 4 urn 1 3 f©*;*:^^^ 2 3 © 

[0100] AAS^HJgB 2 3 f±@ffi«^m^ 2 525. 
LftiiRgB2 6 Kio-Cflfj&^tuTV^o jSffiS^&g^ 
5 t"^ =f 7 * -t -y -y-mz X oTM $ thXio <0 . 

sp*>m;w*A t * s etra-y- ^^^-iiin-r 

So iliRSB 2 6 fi, iliR LfcB#F^ vr/A^itS 6 

[0101] E»5ufs#±^a5 2 4 i±, ^mmnv?*** 



2 3^ ©{its 9 <Dmn<D^m^<-^^y Yum.m-^^ 

^LT*P^I§8{e:ttl^-rSot 5(-^oTV>So 

S&flsfcol^TEl 1 5 LXtft^-TSo H 1 5 J4B 1 

3©|?;te©»ffi©iW£IPjrSfc£©7n-^- h 

[0 10 3] il SOT.fy/Sl fc*S^T, tf^fj/ 

bzkmfrbmmmmi-?** y tib-§-^£j5Jc$hs 0 bp 

fiat's/ h^Jfi^DSgBl i-ioT'Xli^fcfiL 

um/w^MU 2 \z zoxmwT*-* ^aeiftSHs. 

■§-f4i«5S^7-y Jc£ife$S 3 £>;h/T\ H*^— * 

[o i o 4] i^jSics^— y ^gymafrbniam^— * . 

4fifs-§-Sr>!iP^8(c:m^bTV^< TtJ;< , 

7°S3 fc*JV*-C. S^m^tiJtB 2 3 f4, ^^tufcO 

(IB*!) Sr^i-SBfK-y-v^u^il^L, 3MiUfcB*H* 

[0105] r <o$m e ©it mttiatiBijr&titm 24c 

[0106] m.ffim-&±rftn 2 4 ir*5^x^j5K$Hfc« 
y 3 d^b©**^— ww^© ) 

it), OF DM v-^^/V©^^— Y&f?$$Lte<V 
[0107] )}CC^T5'7'S5 {C*i^T. JP»^8©tt) 
^XS„ 

[0 10 8] r©<fc5&-x *Htt©)f$fl|}C*3^Ttt. ^1 

l, •t©B#F^-y->'7'/i'©^@© : S*-~ i — KESSfi 

KB#r^)S^i-^Pi-5 ittioT, O FDMv-y^/v 
rtbtcj;?), i^mm**itS«©^y^^-7$r/h$ 

jSiSllOteJB^^'ftSrllfl-et So 
[0 10 9] L^t>, El 3fC*Jl^Ttt, ft±m^tB 
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g& 2 3 . Effi«*±fife» 2 4 ATXMIMi 8 Srf+Ap Lfcfc 
lt©Mffc5©f, £«««©*ft&PfiJ*tfc«/hi* < . 

ft#fi, ^PSP 1 <D^ y t'^?jjmc&& Lft^<Dl?, 

[oi 10] gii 3»c*i^Tfi, &m/mmwk 

Sfe?l©l»n* v/zv^f^I^tBS 2 3 
•«KLT1)J:K Sfc. ESEfH§-£j5ftffl2 4j&»e>ttJ*£ 

JW8Tftlni-s#j*£ bfcas, EJ!i£8U!tr©afcyii©B* 

IHI1»-^A** ^WbT^lS^-^^^v KEflEflTS-fctt 
Ap-TS^i LTt«tt\ 
[0 1 1 1] Hll 5fc*5V->Tf4, 

) /<>- KE«tfff-§-«r 1 ®1£Vmu-rz r i: »c: J: o T^*-< 

[0 112] Ell 6f4^©^#.03li)f^7t3 — SttS-T 7D 
-^■y — h-CfcSo mi 6fcio^TB]l 5 tin— c#JilM 

[0 113] flMRfy h»?!IJca<5<**-<-^^^K 

5. il6m ^7 i ^7'S13^*3^T#AP|Hl^cn SrO 
tCKMMS-t'd. &©*^ '.y 7° S 14^*51 vT, niSKSE 

[0 1 14] ^7=-5/7°S3 T-f4, *^cS^I^ttia!2 3 1- 
) EiJEfB-g-^^SFP 2 41C*5^T, r.<0tt*B9(DaS!*S 

[0 115] ;Ht± 9 , M%^8t^h<D-^M^<-^^ 
14fd*5^T, n^N^PiaLfc^^^M^tuS. N 

a* 2 «A±t?fc4*frtwf± % 2 mi ©fd-*p*aa©fc»»cff 

g^XS/7'S15, S3 , S4©»aiS»ig$*l,*. 

[0116] rJxtci?), ApIMI s^few&sii^-;*^ 
v WIW»»©**S(itt-lffi»SJi5. 7f^S 
3 , S4 05«ia^Nmg|3S$ix5 ffiSas*^ S'T'S 
18fc»fT LT , iP^H 8 A» ©^fSf^-* KftRQtt 

[oii7] Ndsot^je^nr^-s^iwii, 

®^-^/OKE«Eft-g-ro#*p?rtT5cii^<, t»« 



[0 118] OFDMi/y^/KOg^- 

* v vmm&iM<o&±nt) mm) zm-fz mm-v- 

KESlEfS-g-Sr#Ap-t-5^aSrmia]fT5 £ ifciot, 
K> t O F DMv'y^'/KDSi^-^^y K^KS^WIIS 

[o 1 1 9] mi 7 \tt&w(nmcomMo>Mife*:7F-tzf 
D-y^rnxfeSo m i 7^*sv>xm 1 3 1 id— ©#i/&g 

*k:ttra— »*S:f«J-UTttMSr*liS-t-«. *mM<DJtm 
(4, OFDMi'ViSyWlS^-^Ay KB#HS&?]2©S 
*fi«**/htci-5fc«>oESfEfi^oa#5i:*-j>-^^^ 

[0120] ^jsojgflsttapjHss.sr^iri&i-ai* 

tc, E«E«-g-*fiK$B2 4tr^xT^EM-y-^^-v y T 
«^J5K$B3 1 Sr^Jtfc^mi 3©0SJ£©7]2f!g£^ft 
5. *^Jfe©^{r*iV-Crt, *^C«^)^tbg|5 2 3(4, 

mw&mnmfi mm) 1 4 5 ^ra-y- 

A'Srflimu ^oiitse Ot^Sr«iSEflt*7'^-v y T 
•ff#±j*a5 3 ilc«fetei-5 J: 5KioTV»«. 

[0121] is^ESSt-y-^^-^ y 3 1 (4, 

*E»ftf-7' : ¥ J r y 7-m#-Sr^L, W5Sa7— y ac^ift 
$p3fcm^-t-5J: 5JwftoTV5„ rw^^tvfc^ 

[0122] f&vm&tew 1 3 comm<D^Witmmx'h 
5„ 

[0123] W:, ::©£5fc*jfc£jxfcH*<8JISfl8© 
tbf^fco^xm 1 8 Lxitt^i--5o m 1 8 (4m 1 

7<03USW^©»f^SrtftKi--5^*ro7n— h. 
■efeS.Jl 8l;^t@i 5 tin— ©^IH(r(4|Rl— ^ 

[0 1 2 4] mi 8©^fy/Sl tf^gt's/ 

w.m/mm&n 2 j: o -c^y-^- ^t^^hs. 
[0125] ^fc, ^7-s/t*s2 k&i^-c, s^m^-y- 
y^-y y t« -§-f4S3«d¥7- y i^mgc 3 hti 
"C, ^/<-^/<y WfflSf row 

T*»4, ^<f«f-y^-V y TffO^^^TOFDM 



(12) 
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[0 12 6] iSiiig? — D^^U3^h<0^m^<— * 

SB 3 1 \Z&j££tlZ> e 
[0 12 7] **B«lJ-^-YyT«#^«»3 lfi, 

ft^iSKt b< tt**m*«r*i-«i*ni]i>-^/K03S»*a 

ro^sUKSfc-y-:/*^ y Tf§# (A 7 e©-j e») 

[0128] mmum-v-y^^ y T«-g-4fej«iB 3 i \za 

$JxTi«JSa»7-y3:aEJftSB3lJ:4-*.e>tu5 
S21) o 

[0 1 2 9] JSiSig^-y agjjiaj 3 tt. ^■7 i -y7°S22 

tc*5^T, $B-y-y^f -r y T«*Rt*5Eftj£#-c;fe 

O F DMi/y^/KOlf^-^^V KB#ra«Ji^©PB#* 

[0 13 0] 2>CCC>^7 i s'7°S5 dfcl^Ts y 
3i^g63 05ttl^fi^fB«iS^5}C^$ixT, T>-X 

[0 13 1] ~<D£o\Z^ *HlfiO0lfiH:*SVTf±, « 
*Wfg-y^^r^ y 7«*©**»$>£j*£*t30FDM-> 

y^wogilf^-^^^ WMSIroi* (SIS) * S S 

yet jfes^rRg-y-vT'/i'Sr^m u ^comm-v-^^^^m 
te<Dmmw.m j v-y'* * y Tit****** nv?** y r 

{f frttp-f- 5 ~ i: .£ o T , OFDM->y 

[0132] L*»t>. *nj£©^^*iVTfi. *ycm 

^#ttSgP23, IWEflH^^yT^riMBS 1 
L fd it ©*fifc -C *> 5 © T? , 

-f t-o f DMvy^VwSi^-^^y KB#W^©P 
*iE»ft-y7"^r-y y TMa-f-te. ^p^iw-v-yt 0 ^^^ 

[0 13 3] £fc, #3lJ£©^f§K::fc'^Tf4, mi 3© 
/V&ftyctt^aigB 2 3(dA^1-S«^;ir LTUl\ 



•y-7>^ y Tflr*4riiaB 3 1 1» utui^tiewttt 

El 1 4 i ID-«J5KT'^!ai-5 ^ t #T'# 5» 
[0 13 4] Ell 8fc*i^TH\ **KS(E-y- 

y r«-s-«r i DaartWin-t-a :it iot®*^ 

[0 13 5] Ull 9(4rco^g-cot!)f^7D — §r^i"7D 
-ft-ht-fe?), mi 9lC*5^xm 1 8 £|r)— 

[0 13 6] l3l9fc*St^Ttt, $tei\ ^T--y7°S25^ 
HS^XmmWin & 0 (wWW'fti-So HkcDXr- 1 

^ K^R.m^ s ^$H5tbf^f*m isi utr?*? 

<5<J 

[0 13 7] ^©^7 i i/7 P S26T(i, n^^©HlSN 
T, nSr^>'^yy>-hLT^7 ; -s'7'S21co^ia{c:^T 
[0 13 8] *Ty?S2\X*tt.s *ycm^)^m§B2 3iC 

ziv. fcmwMv?-*^ y Tm-8-£/&SB3 i k&^t, 

[0 13 9] x J r?7'S2 T*»±, 2|3@©ft5t®7— y 

aiaejdtea^tTtoixs. iSii^7-y^jftgB3^b© 

ElKDW-jBMaSrff 5fc*^S^7 1 s/7'S27, S21, 
S 22©*Q,Sd^3l $ o 

[0 140] r.h,fcJ:y, K5SJS»7-yiaE»«BJ3A»f, 

5o ^7 1 s/7'S21, S22©tog^NHli^3S$tt5i:, 
a^^-rs/^SlS^tf LT> iC3S®7— y ^^^35 3 

[0 14 1] **5, N^0»C^$tlTV5^&}C:fi, 

[0142] w©<t5^-^ OFDMi'y^Ol^'i- 

■V y 7«^5:#JPt5^1^StlHlt7 5 c tiaot, 
*) t O F DM v-y^KOl^^-^^y K^fRB^co^ 
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[0 14 3] ^r.^>-C\ 1211 6^^1211 9^*3^Ttt, 
■i-SrlS^IeJ^Pi-S r i: te: ioT, OFDM->y*>© 

t)*£y*z<i&m-rz>z.kfrxzz„ 
[0 144] i*.. nmBizttto-tzfem^—*;*^}! 

ESfsfroStl^An kirZk* #£An <An-l 

[0 14 5] 1212 0ttC(O»-&dibf^7n-$rtftBJ-r5 
tft©7D-f^-itfc5„ 1212 Ofc:*iVT0 1 6t 
IBI-<o#«telBI-^-g-Sr^UTl»WSr«l&-r5. 

[0146] 121 2 0 fitt*^— KEStft-g-OfiW 

S^StfrfrfclRiatolbfis 7 6— jx5 tt?H b 

[0 14 7] 1212 Old^VTfi, ^.^2/^34 ICft^T 

[0 14 8] XTy7S31\Zi3\,^XlL ESfsff -§-£j$8B 
2 4^, SB^An oyjtlg-i— KESfEfg -§-£3g± 

[0149] teo^wnH i 6 1 mwixhZv 

J [0 15 0] 02OO7o-?rSf Lfc»&fc::»3 

121 2 1 .S.T/0 2 2 Sr#fig LTI&^-f 5 0 121 2 1 fitflttf;: 
f-*:7r**RSr£ 9«ttfc*«#*B8S (cdf) 
(F (R) ). fctoT, Hl^— KXHHft»©S 
«ffi»Sb*Sr*i-^7 7-C*>S. £fc. [212 2i*mmft 
Hfite&F (R) #0. 9 9 kti:Z>Wr&<DZ°—i!?7 7 ?-? 
W*^cflSRmax Sr^1-|2l*-efcSc 

[0151] »j*is»7-y3iaeifeaj3*5i 6 a* 

iiTiffOl^fli, OFDM-»'#;ufiSrTtUT < 
3k*±27t/T, ±47r/T, ±67 t /T, -8?t/T 

[0 1 5 2] 02 1 14, r©4^tr^T£/*i*ft7£l£ 

5o fiP*>^ 02 lfi, StgAn £^5e Lfc^-g-CO^^^ 



(Pave -CjE^LL-fcP^S^ffiti(t"-^ 
77^^R)T*fc!3, 8£tefif— ^77^RO^ 
*WIS(F (R) ?rSLt^5„ 

[0153] 0 21*, H^ti^Hf^-*/^ KESftfg 

X. 02 1 «P©5feRteJi&rt,H:An *S.An = (1/4) 

(Pave <D¥-*m <Dm&<DMXh<9 , HH^H^ »±A 
n ^An = (1/2) (Pave ©¥:fc*6) <DW&<0>fr\X 
fc?>, MBiCWAHAn #An = (Pave <D¥-Jjm ■ <D 

<o0ixhz> o 

[0154] — |21 *©3l«gjc: X ppfi, ^*^<- 
*'<:^KEflEflrg-©fi«An &&W}-i~ZWr&<DMXh 

An #An = (1/2) An-1 T'jjot, #J$HitA 
1 a*Al = (Pave (75^75-ffi) <OWr£&7tk 

[0155] «^-<— KEatf§-§-^APW|g 

[0156] 121 2 1 \Z7jk-t J: An fe<Dm-&& 

tfAn ^nfcJ«D-ca«0i-5.ak&©P5*2:t>. fcSl^- 
^/O'KfijWffll-f-Ofd-aptJioT, KE 

[0 15 7] S#-i-^/<yKE»If©fi(gA 

^It^-rst, An .^nfc;£;CT^i!li--5^ 
An tf—fe<Dk*<D!grg-£ K> h t°-?7 7 ? #R 
(S8B#**fi*f ) < r. k 

[0158] H2 2li % -H2 1 <£>#4§-g-l£oi^T, ^« 
^gi^F (R) ©ffi^SO. 9 9t/i5i#Wt-^7 
T^^RcOfiSrRmax t UT**fc t,CDT'feS 0 fiP*>, 
Rmax 9 9%<D^^^<— K^FlSgjSJg© tf— ^ 

[0 15 9] 02 2fc^"t"J: ^^<— *'<^KE 

{f-§-^Pmr05£<o^*-<-^/0 b'&tfflfcm\~kb^xm 
ftMckmm&0. 9 2~0. 8 3fSF^{g;}!gE$tu5r k& 
^5. o*9t7JliO. 8 5 — 0. 6 9fgWSjg$tv 
T*5!3, ttsR^-^^VKEfltW-g-OW-ADKioTPl* 
*7C«71>ei s 7c#<'(g;«$tt5r.i:^5tMT-^-5 <> 
^^^<— KESEf§-§-©S*gAn ^nfcj^tx^ib 

[0160] r©«te>{^, 02 1XU!B2 2 CioT, 
t>> StMAn Srn^tT^R)$-e-T^APLfc*^p^ 
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T, OFDM->y*>©*^-^-'^ K^FlWjfe^©W 
[0161] &ib\ [112 O75H0 2 2 fd&i^Tfi, 

[0162] £ C 5"C, 0 2 0 \Z7jk-TJ: o iC x 
©#»Jfc^*£*fcI^IIlttNIIHT5r £fc<> NEJ: 

mim-STXte&mum-v-y** y rm^fl-APS^smFfc 

[0163] IH 2 3 K«HH»^OJW 

«-S-*#iPi-fi i 5tLfc«tr»t7D-ft- H-efc 

[0 16 4] i2 31^^Ttt, ^v i s/7'S41(0#flSSr 
^JP Lfc^^m 2 0 iS*5, ^ryyS3 {C^JV^Ttt 

31(dMS$r^f LT, E12 0 ilHmiciaS-<— ^/<^K 
E^{B-§-©ft-7JP&fr5o 
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